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During  the  second  half  of  the  19th  century  the  emin¬ 
ent  French  physiologist  Claude  Bernard  formulated  his  famous 
thesis  that  the  most  characteristic  trait  of  all  living 
creatures  is  their  ability  to  preserve  the  constancy  of 
their  internal  medium  (milieu  interieur)  independent  of  ex- 
ternal  environmental  changes.  When  the  regulatory  mechan¬ 
isms  which  control  the  constancy  of  the  internal  medium  ere 
impaired  for  some  reason  or  other,  a  disease  emerges  which 
ends  in  the  death  of  the  organism  if  the  impaired  equilib¬ 


rium  has  not  been  restored. 

Thus  a  disease  originates,  and  when  this  occurs,  as 
even  Hippocrates  indicated,  the  pathological  process  as  a 
whole  Includes  not  only  the  disease  per  se,  i.  e.,  the  in¬ 
jury  to  the  organism,  but  also  the  fight  to  re-establish 

normal  conditions.  ..  _  . __ 

To  designate  the  force  behind  the  propensity  of  the 
organism  to  ensure  the  constancy  of  its  internal  medium  and 
its  regulation,  the  American  physiologist  Cannon  introduced 
a  special  term,  "homeostasis."  Thus,  using  modern  terminol¬ 
ogy,  a  disease  in  its  broader  sense  can  be  defined  as  a 
state  of  an  organism  with  impaired  homeostasis  and  with 
simultaneous  mobilization  of  the  means  for  restoring  the 
normal  internal  medium. 

It  is  clear  from  the  above  that  in  the  study  of  dis¬ 
eases,  together  with  problems  of  etiology,  i.  e.,  the  causes 
of  impaired  homeostasis  and  internal  medium,  the  study  of 
mechanisms  controlling  the  state  of  the  internal  medium  and 
ensuring  its  restoration  when  impaired  is  particularly  import- 


-  1  - 


ant.  Hence,  one  can  assume  a  priori  that  the  homeostatic 
functions  of  the  organism  must  he  based  on  certain  mechan¬ 
isms  of  a  stereotype  character  corresponding  to  its  physio¬ 
logical  structure.  '  ;  ,  . .  _ 

Obviously,  these  general  considerations  are  also 
fully  related  to  infectious  diseases  which  represent  only  a 
particular  category  of  phenomena  in  the  pathology  of  an  or¬ 
ganism.  Hence,  infectious  forms  of  pathology,  in  spite  of 
their  inherent  specificity,  must  also  obey  certain  stereo¬ 
type  rules  concerning  homeostasis  and,  at* any  rate,  cannot 

be  considered  independently .  ,  ,  . 

What,  then,  are  these  stereotype  mechanisms  of  homeo¬ 
stasis  which  ensure  the  regulation  of  the  internal  medium  in 

norm  and  restore  it  in  pathology?  ; 

One  of  the  concepts  offering  a  particularly  promising 
means  of  generalization  in  this  problem  is  the  G,  Selye  con¬ 
cept  of  so-called  stress  —  a  concept  which  the  author  be¬ 
lieves  constitutes  the  basis  of  a  highly  substantiated  prin¬ 
ciple  of  neuro-humoral  mechanism  of  homeostasis. 

We  shall  give  a  brief  description  of  this  concept. 

The  Defense -Adaptation  Mechanisms  in  the 
Teaching  of  seiye 

The  term  "stress,"  rather  unusual  in  biology  and 
medicine,  is  borrowed  by  Selye  from  physics  where  this  term 
designates  tension,  a  derivative  of  force  and  resistanc  . 

As  interpreted  biologically,  "stress"  signifies  a  state  of 
the  organism  resulting  from  interaction  of  injury  and  de¬ 
fense,  and  the  factors  which  induce  the  state  of  stress  are 
called  in  the  Selye  nomenclature  "stressors.  . 

As  a  result,  in  the  interesting  Selye  concept,  stress 
is  characterized  as  a  "state  originating  under  the  effect 
of  some  stressor  and  manifesting  Itself  in  the  form  JL 
specific  syndrome  which  includes  the  sum  total  changes 
which  are  created  nonspecifically  in  the  biological  system 
(Selye,  1956).  In  other  words,  the  state  of  stress  is 
characterized  by  a  stereotype  of  symptoms  specific  to  i  , 
but  this  state  may  emerge  in  the  organism  in  response  to 
the  most  diverse,  nonspecific  influences. 

Selye  designates  the  symptomocomplex  specific  to 
stress  as  an  adaptation  syndrome,  it  i£to: 

a)  generalized  adaptation  syndrome  (GAS),  as  a  form?* 
stress  in  the  entire  organism  and  b)  local,  or  localized 
adaptation  syMrome  (LAS)  identical  with  inflammation,  as 
a  form  of  stress  on  a  limited  part  of  the  body. 

The  generalized  and  localized  adaptation  syndromes 
by  no  means  oppose  each  other.  It  suffices  to  point  out 
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that  LAS  frequently  leads  consecutively  to  GAS,  and  the 
latter  in  turn  may  affect  the  LAS. 

The  basic  defense  mechanism  of  the  adaptation  syn¬ 
dromes  is  connected  with  the  action  of  the  hypophyseal -adreno 
cortical  system  which,  as  stressed  by  Sayers  (1950),  plays 
the  "most  ubiquitous"  role  in  homeostasis,  in  other  words 
—  in  regulating  and  protecting  the  internal  medium  in  the 
Claude  Bernard  sense. 

According  to  modern  ideas,  the  hypophyseal-adreno¬ 
cortical  system  effects  its  regulating  and  protective  role 
under  the  control  of  the  hypothalamic  centers  which  are 
activated  by  corresponding  neural,  neurohumoral,  or  humoral 
influences  induced  by  the  stressor  (see  below). 

The  stimuli  from  the  activated  hypothalamus,  in  turn, 
are  transmitted  via  the  vascular  system  to  the  adeno -hypophy¬ 
sis,  i.  e.,  to  the  anterior  glandular  lobe  of  the  hypophysis. 
This  vascular  system  consists  of  so-called  cortical  blood 
vessels  which  connect  the  capillaries  of  the  gray  tuber  of 
the  hypothalamus  with  the  capillaries  of  the  adenohypophy¬ 
sis,  when  blood  flows  from  the  first  to  the  second. 

The  mechanism  of  the  hypothalamie  stimulation  is, 
according  to  the  latest  data,  connected  with  special  neuro¬ 
hormones  formed  in  the  posterior  and  medium  part  of  the 
hypothalamus;  and  from  there  they  are  transferred  with  the 
bloodstream  to  the  adeno -hypophysis  via  the  vascular  system 
(Guillerain  and  Rosenberg,  1955)  discussed  above. 

As  pointed  out  by  Selye  (1956),  the  hypophyseal 
adrenocortical  system,  functionally  connected  with  the  hypo¬ 
thalamic  centers,  effects  its  regulatory  role  according  to 
the  following  scheme.  The  adrenohypophysis,  stimulated 
into  active  state  via  the  hypothalamus  through  neural, 
neurohumoral,  or  humoral  pathways,  begins  under  the  effect 
of  a  general  or  local  stressor  to  secrete  intensively  the 
adrenocorticotropic  hormone  (ACTH);  this  hormone  stimulates 
the  adrenal  cortex  inducing  an  enhanced  secretion  of  an 
anti-inflammation  hormone  of  the  cortisone  type,  more  cor¬ 
rectly  —  a  hydrocortisone  which  reduces  the  connective - 
tissue  reactivity. 

In  addition  to  it,  the  hypophysis  secretes,  on  the 
one  hand,  the  so-called  growth  hormone,  or  the  somatotropic 
hormone  (STH)*,  and  on  the  other  hand  —  an  inflammation 
hormone  of  the  desoxycorticosterone  type  is  manifested  in 
the  adrenal  cortex,  while  the  cortex  secretes  aldosterone, 
all  of  them  causing  the  reactivity  of  the  connective  tissue 
to  rise. 

^According  to  data  of  Scandinavian  authors  (Lundin  et  al., 
Schellin  et  al;  195*0 »  the  secretion  of  the  somatotropic 
hormone  (STH)  by  the  adenohypophysis  is  part  of  the  hormonal 
reaction  in  stress. 
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At  the  present  time  it  is  still  a  moot  question 
whether  the  adrenal  cortex  secretes  the  inflammation  horm¬ 
ones,  deSoxycorticosterohe .  Ihe  secretion  of  the  consider¬ 
ably  more  active  aldosterone  by  the  adrenal  cortex  is  con¬ 
trolled  by  the  diencephaldh  (Farrel  et  al.  195&,  l95o). 

The  adrenocorticotropic  hormone  plus  the  corvisone- 
type  hormone  effect  the  anti-inflammation  action  and  can 
thus  especially  reduce  the  resistance  of  the  organism  to 
infection.  At  the  same  time  the  somatotro tropic  and  the 
inflammation  hormones  (corticoids)  effect  the  inflammatory 
action  by  raising  the  resistance  of  the  organism  to  infect- 


The  defense-adaptation  reaction  and  the  adaptation 
syndrome"  (according  to  Selye' s  terminology),  of  which  the 
described  reaction  by  the  hypophyseal-adrenocortical  system 
with  a  predominant  falling-out  of  the  cortisone -type  corti¬ 
coids  is  particularly  characteristic,  develops  stereotypi- 
cally  in  the  organism  under  the  effect  of  most  diverse 
stressors,  including  factors  of  a  physical,  chemical,  phar¬ 
macological#  biological,  as  well  as  infectious -toxic  order. 

Thus,  the  adaptation  syndrome  with  inherent  protect¬ 
ive  mobilization  of  "adaptation  hormones"  may  develop  under 
all  conditions  which  impair  the  homeostasis  as  well  as  the 
internal  medium  of  the  organism. 

The  starting  mechanism  for  the  hypothalamo-hypophy- 
seal-adrenocortical  system  or  its  activation  under  stress 
undoubtedly  can  be  humoral,  as  well  as  neuro-reflectory, 
though  the  immediate  details  of  this  mechanism  have  been 
studied  by  a  relatively  few  (Selye,  1952,  Long,  1952, 

Harris  and  Fortier,  1954).  Selye,  in  particular,  while  con¬ 
firming  that  stressors  act  on  the  hypophysis  via  humoral  as 
well  as  neural  means.  Indicates  at  the  same  time  that  any 
impairment  of  homeostasis,  independent  of  its  character, 
activates  the  ACTH  secretion  by  the  adenohypophysis. 

According  to  Long  (1952 ) ,  the  humoral  mechanism  is 
apparently  connected  with  the  relative  ACTH  and  corticoid 
concentration  in  the  blood  and  is  thus  related  to  the  selr- 
regulating  systems;  it  exerts  its  influence  directly  on  the 
hypothalamo -hypophyseal  region.  In  contrast,  the  neural 
mechanism  connected  with  the  activation  of  the  sympathetic 
nervous  system  and  enhanced  secretion  of  adrenalin  induces 
a  very  rapid  secretion  of  ACTH.  .  \ 

Inasmuch  as  various  emotions  (fear,  rage,  pain)  as 
well  as  strong  sound  and  light  stimuli  may  activate  a  rapid 
secretion  of  ACTH  (Harris  and  Fortier,  1954),  the  participa' 
tion  of  the  central  nervous  system  (i.  e.,  the  cerebral  cor' 
tex)  in  the  activating  mechanism  of  the  hypothalamo -hypo¬ 
physeal  system  seems  to  be  beyond  doubt. 
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Let  us  now  turn  to  the  characteristics  of  the  adapta¬ 
tion  syndromes  and,  discuss  first  of  all,  the  "generalized 
adaptation  syndrome"  as  described  by  Selye. 

Generalized  Adaptation  Syndrome  (GAS) 

Selye  distinguished  in  the  dynamics  of  a  generalized 
adaptation  syndrome  three  phases  which  had  received  the  fol¬ 
lowing  designations:  1)  the  alarm  reaction,  2)  the  resist¬ 
ance  reaction,  and  3)  the  exhaustion  reaction. 

Each  of  these  phases  is  characterized  by  definite 
symptoms : 

1.  The  alarm  reaction  represents  a  sum  of  phenomena 
developing  consecutively  in  a  nonadapted  organism  under  the 
effect  of  stressors  and  leading  the  organism  to  a  state  of 
resistance. 

The  alarm  reaction  has  two  stages:  a)  shock  reaction 
developing  directly  after  the  harmful  influence  of  the 
stressor  and  lasting  from  several  minutes  to  24  hours;  the 
symptoms  of  this  stage  are:  hypothermia,  hypotension,  in¬ 
creased  permeability  of  the  serous  membranes  of  the  capil¬ 
laries,  leukopenia,  eosinopenia,  gastrointestinal  erosions, 
and  catabolic  phenomena  in  the  tissues;  b)  the  anti-shock 
reaction  which  takes  place  of  the  previous  one  is  character¬ 
ized  by  phenomena  of  anti-shock  defense  with  removal  of 
disturbances  connected  with  the  shock;  the  characteristics 
of  this  stage  are:  enlargement  of  the  adrenal  cortex  with 
enhanced  secretion  of  corticoids,  predominantly  of  the  same 
cortisone,  a  related  involution  of  the  lymphatic  apparatus 
(lympholysis)  with  pronounced  lymphopenia,  increased  elimina¬ 
tion  of  corticoids  with  the  urine,  and  a  loss  of  weight. 

2.  The  resistance  phase  is  characterized  by  increased 
resistance  to  stress  with  the  disappearance  of  the  majority 
of  morphological  and  biochemical  changes  of  the  previous 
phase.  Thus,  this  phase  is  equivalent  to  a  state  of  adapta¬ 
tion  acquired  by  the  organism  in  the  previous  phase.  It 
must  be  noted  in  passing  that  the  resistance  phase  may  have 

a  cross-character  in  relation  to  other  stimuli-stressors. 
These  stressors  may  lead  to  a  state  of  increased  resistance, 
or,  inversely,  to  a  state  of  increased  sensitivity. 

3.  The  exhaustion  phase  result  from  a  protracted 
and  excessive  exposure  of  the  organism  to  the  stressor  in¬ 
fluence  and  is  characterized  by  the  loss  of  adaptation  ac¬ 
quired  during  the  previous  phase. 

These  three  phases  of  the  adaptation  syndrome  during 
a  prolonged  influence  of  the  stressor  on  the  organism  are 
presented  graphically  by  Selye  (Pig.  1). 
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•Fig.  1.  Scheme  of  a  generalised  adaptation  syndrome 
(according  to  Selye ) .  Conditional  designa- 
,  tions:  segment  ab  —  the  alarm  reaction; 

segment  be  —  tHe-  resistance  curve  in  GAS; 
segment  ca[  —  the  exhaustion  phase. 

As  stated  by  Selye,  the  cited  curve  of  the  resistance 
change  of  the  organism  for  the  duration  of  the  GAS 
was  obtained  by  him  in  the  following  experiment  which 
graphically  concretizes  the  three-phasic  character  of 
the  adaptation  reaction  as  a  whole. 

One  hundred  rats  were  put  in  a  refrigerated 
room  with  a  temperature  near  the  freezing  point  of 
water.  During  a  48-hour  exposure  to.  cold,  the  rats 
manifested  typical  phenomena  of  alarm.  Thus,  10 
rats,  killed  toward  the  end  of  the  second  day, 
showeds  an  enlargement  of  the  adrenals  with  absence  of 
fat  in  the  cortex  (symptom  of  increased  secretion  of 
corticolds),  shrinking  of  the  thymus  gland  (symptom 
of  involution  of  the  thymolymphatic  apparatus),  and 
ulcers  in  the  gastric  mucosa. 

Within  48  hours  20  rats  were  removed,  in  order 
to  ascertain  their  resistance  to  lower  temperature  as 
compared  to  the  resistance  they  experienced  in  the 
refrigerator.  It  turned  out  that  they  were  less  re¬ 
sistant  to  this  cold  than  the  control  rats.  In  other 
words,  the  rats  at  this  stage  showed  lower  resistance. 

A  selective  check-up  of  the  resistance  of  rats 
after  five  weeks  of  exposure  elicited  good  resistance 
to  low  temperature  not  tolerated  by  control  animals 
kept  at  the  usual  temperature.  Thus,  these  observat¬ 
ions  showed  an  increased  resistance  to  cold  as  com¬ 
pared  to  norm. 

Finally,  after  a  few  months  of  existence  in  a 
refrigerated  room,  the  rats  lost  their  acquired  re¬ 
sistance  to  cold  under  which  they  had  lived  for  the 
past  few  months  and  began  to  perish ,  In  other  words, 
the  experimental  rats  demonstrated  the  third  phase  of 
changes  —  the  exhaustion  phase  with  loss  of  adaptat¬ 
ion  and  reduction  of  resistance  as  compared  to  norm, 
with  a  loss  of  the  reserves  of  "adaptation  energy," 
as  stated  by  Selye. 

*  * 
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The  phasic  changes  ih  the  adrenals  were  very  demon¬ 
strative  in  this  experiment  and  in  its 

chase  corresponding  to  the  alarm  reaction,  the  lipoids  dis 
appeared  from  the  adrenal  cortex;  during  the  the 

phase  they  accumulated  excessively  and,  finally,  duri  g 
exhaustion  phase,  the  adrenal  cortex  was  impoverished  of 

ilpoids^e  phasio  ohanges  during  the  adaptation  syndrome 

manifest  themselves  not  only  under  the  influence  co^ 
hut  under  other  stressors  also,  such  as,  for  example,  muscu¬ 
lar  overexertion,  prolonged  action  of  toxic  ^stances. 

The  described  scheme  of  triphasic  development  ° 
adaptation-defense  process  represents  a  completely  reliable 
generalization  of  factual  data,  as  has  been  proven,  in  par- 
ticular,  by  the  reaction  of  the  organism  to  prolonged  mod¬ 
erate  cold!  Thus,  under  the  influence  °f„a  very  strong 
stimulus  (stressor),  the  organism  may  perish  while  still 
in  the  alarm  reaction  phase,  prior  to  the  development  of 
adaptation,  i.  e.,  during  the  shock  stage. 

Among  the  conditioning  factors  which  modi  y 
fense -adaptation  process  in  various  degrees  or  forms,  Selye 
distinguishes  internal  and  external  factors*  A 

gThe  internal  factors  of  this  type  include,  in  parti¬ 
cular,  the  constitution,  heredity,  and  . prior  exP?®£re£ 
stressors.  The  peculiarities  of  the  stressor,  diet,  nutrit¬ 
ion,  climate,  etc.  belong  to  the  external  factors. 

To  illustrate  this  briefly,  an  identical  quantity 
the  "inflammation"  hormone  —  desoxycorticosterone  —  in  a 
salt-free  diet  —  causes  no  significant  changes  in  rats, 
whSe  in  ratf  kept  on  a  diet  rich  in  salt  it  causes  hyper¬ 
tension  and  a  marked  affection  of  eiw  defense- 

Finallv.  it  must  be  mentioned  that  the  very  dexense 

adaptation  reaction  can  cause  a  patoologic  condition  ex¬ 
cessive  or  of  insufficient  intensity.  Selye  separates  dis 
eases  of  this  origin  into  a  fecial  category  of  adaptation^ 

diseases,"  —  more  correctly,  :lleSi?Pl 

of  such  adaptation  diseases  are  various  types  of  allergic 
affections  with  increased  inflammatory  ^eaction^obvious  y 
connected  with  the  excessive  formation  of  inflammation 
hormones  of  the  desoxycorticosterone  or  aldosterone  type 
the  adrenal  cortex  (rheumatism,  hay  fever,  bronchial  as  a, 

cutaneous  allergic  diseases,  etc.).  .  , 

Selye  demonstrated  in  experiments  on  animals  that 

excessive  administration  of  desoxyco?*ticos^i0S!e,^ge!raetc. 
cortic old)  may  produce  cortico-vasculai*  penal  diseas  £  -*  * 

cortlcold)  to  the  ohaI,aoterlzation  of  the  local 

adaptation  syndrome , 
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Local  Adaptation  Syndrome  (LAS) 

study  the  rules  of  development  of  a  local  in 
flammat-ory  adaptation  process,  Sel?/e  utilises  his  meth 
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(for  instance,  0,5  ml  of  croton  oix  o*  del mite  con 
centra tion)  are  administered  subcutaneously.  As  a 
result,  an  oval  inflammatory  tumor  in  the  form  of  a 


with  an  exudate  is  formed,  This  model 


quantitative  evaluation  of  the  state  of  the 


granulation  sac 
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inflaramatory  reaction  by  measuring  the  exudate  ana 
the  area  of  necrosis.  The  latter  is  determined  in  per¬ 
centages  of  affection  in  relation  to  the  entire  sur¬ 
face  of  the  tumor  measured  planlraetrically  *  it  xs 
understood  that,  parallel  with  macroscopic  evaluation 
of  the  reaction,  the  tumor  is  examined  by  correspond¬ 
ing  microscopic  (histologic)  methods. 

After  these  remarks  concerning  method  we  sha*i 
pass  to  the  analysis  of  the  substance  of  the  problem. 


Fig.  2,  Scheme  of  LAS  (according  to  Selye). 

Conditional  designations :  straight 
line  —  S'oecific  resistance;  inter¬ 
rupted  line  —  cross-resistance; 
ab  segment  — —  alteration,  necrosx*. 
(atrophy);  acute  inflammation  (hy¬ 
pertrophy  and  hyperplasia;  be  ^seg- 
ment  —  chronic  inflammation  (hyper¬ 
trophy  and  hyperplasia;  cd  segment 
—  degeneration,  necrosis  (atrophy). 

In  analogy  with  the  generalized  adaptation  syn 
drome  (GAS),  a  local  adaptation  syndrome  \LAS)  also 
has  a  triphasic  course  (Fig .  2) , 
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The  graphic  scheme  of  a  triphasic  course  of  LAS  is 
presented  In  detail  by  Selye  in  Fig.  2, 

1.  The  local  alarm  reaction  is  composed  of  two  stages: 

a)  the  equivalent  of  shock  stage  develops  directly  after  the 
effect  of  a  strong  stimulus  and  ib  characterized  by  alterat¬ 
ion  (regressive  changes) ,  frequent  necrosis  of  cells  and 
fibers  of  the  conhective  tissue,  as  well  as  an  edema  in  the 
area  of  the  direct  effect  of  the  stimulus;  this  reaction 
represents  the  direct  result  of  the  Injury  and  has  no  de- 
fensive 

b)  the  equivalent  of  anti-shock  reaction  is  characterized  by 
the  emergence  and  development  of  an  acute  Inflammatory  pro¬ 
cess  with  the  presence  of  corresponding  phenomena:  hyperemia 
and  stasis,  exudation  of  plasma,  and  emigration  of  blood 
elements.  With  a  continuing  edema,  the  mesenchyma  elements 
are  transformed  into  an  embryonic  type  of  cells  of  a  poly¬ 
blast  character.  These  phenomena  correspond  to  the  anti- 
shock  stage  of  a  generalized  adaptation  syndrome. 

2.  Local  resistance  phase  in  its  initial  stage  is 
characterized  by  a  rapid  (a  few  hours)  differentiation  of 
polyblasts  with  the  formation  of  cells  of  various  types  de¬ 
pending  on  the  character  and  peculiarities  of  the  stimulus 
(formation  of  fibroblasts,  lymphocytic  elements,  macrophages, 
giant  cells,  etc.).  Thus,  for  example,  Indian  ink  stimulates 
formation  of  macrophages;  mustard  powder  —  giant  cells; 
croton  oil  -  fibroblasts. 

There  is  observed  a  marked  " specific "  resistance  of 
the  formed  defense,  granulation  barrier  to  the  necrotic 
dose  of  the  homologous  stimulus  which  had  caused  the  in¬ 
flammatory  process.  At  the  same  time,  a  cross-resistance 
of  the  barrier  to  other  stimuli  is  observed  which  causes 
formation  of  a  granulation  barrier  of  analogous  histological 
structure;  for  instance,  croton  oil  causes  formation  of 
cross-defense  barrier  to  formic  oil,  mustard  oil,  bovine 
bile,  etc. 

Together  with  this  process,  a  cross  sensibilization 
of  the  defense  barrier  to  stimul  may  be  manifested  which 
cause  granulations  of  a  different  cellular  composition,  for 
Instance,  a  defensive  granulation  membrane,  caused  by  croton 
oil,  can  be  necrotized  by  formaldehyde  and  China  ink. 

3.  Local  exhaustion  phase.  As  a  result  of  the  in¬ 
flammatory  process  there  may  be  reparation  (recovery)  or, 
on  the  other  hand,  a  necrotic  disintegration  of  tissues; 
the  latter  represents  an  equivalent  of  the  exhaustion  phase 
and  originates  in  those  instances  where  an  excessive  stimu¬ 
lus  exceeds  the  defense  capabilities.  As  the  result  of  such 
exhaustion,  the  defense  granulation  barrier  is  necrotized 
with  eruption  of  the  content  of  the  inflammatory  focus. 
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This  triphasic  character  of  the  inflammatory  Process, 
taH  sDonding  changes  of  the  resistance  of  the  Selye 

ganu^WoSSSr  (W53),  is  illustrated  by  observing 
the  fate  of  the  "inflammatory  sac  in  rats  cJ^®e^.!?y, 
administration  of  0.5  ml.  of  two  percent  croton  oil  into 
the  aerial  cavity,  and  reinjection  of  the  oil  in  simila 
doses^at  Various  periods ,  The  results  of  related  observat- 
ions  are  summarized  in  Table  1, 

Table  1 


Necroses 


Number  of  rats 


Periods  of  re-  quantity  in  area  in 

injection  percentages  percentages 


100 

— 

40 

20 

2  hours 

70 

20 

6  hours 

50 

20 

7  days 

0 

20 

14  days 

30 

20 

28  days 

43 

9.0 
35.2 
9.1 
0 

.8 

.5 


l 


After  the  first  croton  oil  injection  the  skin  resist¬ 
ance  decreases  during  the  first  few  hours  (equivalent  to 
the6 shock6 stage  of  the  first  phase);  after  seven  days,  rats 
show  a  pronounced  resistance  of  the  granulation  barrier  to 
repeated  stimulation  (second  phase),  and  14  to  28  days 
later  the  exhaustion  phase  emerges  with  loss  of  resistance 

(third  to  GAS,  las  reveals  a  high  sensitivity  to 

the  effect  of  adaptation  hormones  in  the  inflammatory  pro- 
Sic!  to  this  cSe  cortisone  Inhibits  the  inflation  pro- 
cess  fi  e  ,  the  formation  of  an  exudate  and  a  granulation 
barrier).  *ln  contrast,  desoxycorticosterone  and  the  soma 
totropic  hormone  enhance  the  inflammation  process  and  the 
formation  of  a  granulation  barrier;  desoxycorticosterone 

alS°  "ToSiSnflnrSt^ptoSonsone  balance  each 

other  1^h“°gr®ff°^3n®fd|nfiamnatory  and  anti-inf iammatory 
character  are  very  graphically  represented  on  the  model  of 
the^inf lammation  sac .  Of  the  related  separate  details, 

the  f0l»f-?iflaSlton  effect^of "  cortisone  Is  revealed 

upon  introduction  of  insignificant  < ,^wo  ml)  the  area 
mass  of  the  "inflammation  sac;"  introduction  into  the  area 
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Of  one  pole  produces  a  diffuse  effect  on  theentire" inflam¬ 
mation  sac  : "  The  anti -inflammation  effect  of  cortisone  is 
Slfestld’well  when  it  is  used  a^"S  *he  process  of  the 
formation  of  inflammation,  and  not  in  regard  to  the  aireaay 

Sdc^“fSr»y  railSSJESS  effect, 

the^effect  of  adaptation  hormones  on  various  connective- 
tissue  elements. 


Table  2 


Hormone 


Somato¬ 

tropic 

hormone 

Desoxycor- 

ticoster- 

one 


Cortisone 
or  hydro¬ 
cortisone 


General 

Effect 


Stimula¬ 

tion 

Stimula¬ 

tion 


Inhibition 


Fibroblasts 

Large,  with 
normal 
contour 

Large 
gonal  or 
star¬ 
shaped 

Small 


Collagen 

fibers 


Thickened, 

abundant 


Inhibition 


Basic 

substance 

9 

Alteration 

Inhibition 


poly-  Diminution 


Table  3  illustrates  the  effect  of  adaptation  hormones 
on  exudation  In  experiments 

the  relslmllarlyI'tot  the8  generalised  &&  ^drome 
monesina  local  adaptation  process  may  proceed  undertte 

flectory  mechanisms  a  this  comeCouOn^niBtratlon  of 

hlst^lne  s4creted  5hen  tissues  are  damaged,  very  rapidly 

cause^secretion  of  ACTH^(Harris^ancM?ortier,  195^^ 

fssfess  srio»=fo^)Mifn  ssiis 
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as  follows:  1)  both  syndromes  represent  nonspecific  reactions 
which  Include  injury  and  defense;  .2)  both  syndromes  have  a 
triphasic  course  with  phenomena  of  cross  resistance  and  en¬ 
hanced  sensitivity  during  the  adaptation  phase;  3)  both 
syndromes  are  particularly  sensitive  to  the  Influence  of 
adaptation  hormes  (ACTH,  STH,  corticoids);  4)  if  both  syn¬ 
dromes  develop  simultaneously,  their  pronounced  interaction 
is  revealed. 


Table  3 


Hormone 


Average  quantity  of 
Dose  (in  mg)  exudate  (in  ml) 


Control 


18 


Hydrocortisone 


5 


2 


Desoxycorticosterone  5 


10 


Hydrocortisone  / 
desoxycorticosterone  5 

5 

Regarding  the  latter  premise,  Selye  cites  in  subseq¬ 
uent  publications  (1956)  very  demonstrative  experimental  il¬ 
lustrations  .  Thus,  upon  reproduction  of  the  "inflammation 
sac  in  a  rat  via  introduction  of  a  mild  stimulus  (diluted 
croton  oil)  and  a  simultaneous  creation  of  a  state  of  general 
stress,  for  example  through  forced  immobilization  which  acts 
as  a  very  powerful  stressor,  then  the  inflammatory  reaction 
disappears.  When,  however,  the  "inflammation  sac"  is  re¬ 
produced  in  the  rat  via  introduction  of  a  strong  stimulus 
(undiluted  croton  oil),  then  its  combination  with  the  same 
form  of  general  stress  produces  an  inflammation  reaction  of 
a  violent  course  with  extensive  cutaneous  necrosis  and  dis¬ 
integration  of  the  infiltrate.  Control  rats,  not  subjected 
to  the  general  stress,  show  under  these  circumstances  the 
usual  "benign"  development  of  the  reaction  in  the  "inflam¬ 
mation  sac, "  less  pronounced  in  the  first  instance  and  more 
pronounced  in  the  second. 


The  Nature  of  the  Anti-inflammation  Effect  of 
Medicinal  Sleep 

In  the  Institute  of  Surgery  imeni  A.  V.  Vishnevskiy, 
at  the  initiative  of  A,  A,  Vishnevskiy  and  under  our  guid¬ 
ance,  scientific  associate  I.  Ya.  Uchitel'  conducted  during 
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the  past  few  years  on  various  experimental  models  numerous 
studies  of  the  effect  of  medicinal  sleep  on  the  course  of 
inflammatory  processes  of  toxic,  allergic >  and  infectious 
origin.  The  basic  results  of  these  studies  led  to  a  sub¬ 
stantiated  conclusion  on  the  reduction  of  inflammatory  pro¬ 
cesses  under  the  influence  of  medicinal  sleep.  However, 
this  protective  effect  was  not  observed  on  generalized  in¬ 
fections  and  intoxications  the  course  of  which  had  often 
been  even  aggravated  by  sleep.  To  interpret  the  obtained 
results  we  expressed  various  ideas  which  basically  did  not, 
however,  go  beyond  the  limits  of  general  statements  on  di¬ 
verse  variants  of  the  reduction  of  the  activity  of  the 
organism  under  the  effect  of  the  inhibitory  exclusion  of 
the  cerebral  cortex.  These  assertions,  although  basically 
correct,  still  indicated  far  less  than  the  factual  mechan¬ 
isms  causing  the  observed  phenomena. 

At  this  point,  one  must  keep  in  mind  that  during  the 
entire  cycle  of  experimental  studies  we  'were  interested  not 
only,  or  even  not  as  much,  in  the  effect  of  medicinal  sleep 
per  se  on  the  inflammatory  and  other  infectious -toxic  pro¬ 
cesses,  as  in  the  clarification  via  medicinal  sleep  of  the 
general  regulatory  mechanism  of  inflammatory  and  infectious- 
toxic  processes.  Thus,  medicinal  sleep  itself  has  become 
a  method  of  clarification  of  certain  general  problems  of 
infection  pathology.  The  review  and  analysis  of  accumulated 
data  on  the  effect  of  medicinal  sleep,  from  the  cited  posi¬ 
tions  of  the  neurohumoral  nature  of  the  regulatory  mechan¬ 
isms  of  inflammatory  and  infectious -toxic  processes,  con¬ 
stitute  the  task  of  the  present  work. 

Before  discussing  this  analysis,  we  shall  dwell  first 
on  the  general  characteristics  of  the  experimental  material 
and  phenomena  at  our  disposal. 

The  experiments  were  conducted  on  rabbits  and  monkeys. 
The  rabbits  were  put  to  sleep  with  a  mixture  of  urethane 
(10 $)  and  veronal  (0.75$).  By  means  of  repeated  administra¬ 
tion  of  the  mixture,  a  continuous  sleep  was  maintained  for 
24  to  72  hours,  depending  on  the  tasks  of  the  experiment. 

The  sleeping  rabbits  retained  their  corneal  reflex  and  sen¬ 
sitivity  to  pain.  The  sleep  in  monkeys  (Macaco  rhesus)  was 
induced  with  barbamyl.  In  its  course  the  sleep  was  very 
similar  to  an  analogous  sleep  in  humans. 

In  the  first  series  of  experiments  a  study  was  made 
of  the  effect  of  medicinal  sleep  on  the  local  reaction  in 
rabbits  upon  intravenous  injection  of  turpentine  (0.1  ml), 
diphtheria  toxin  (100  reactive  doses),  and  staphylococcus 
toxin  (necrotizing  dose). 

In  control  animals  turpentine  in  stated  doses  caused 
at  the  site  of  injection  a  markedly  pronounced  edematous 
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necrotic  reaction,  while  the  diphtheria arid  staphylococcus 
toxins  produced  an  inflammatory  -  necrotic  affection  character 
istic  of  these  toxins.  In  sleeping  animals  the  skin  reaction 
to  diphtheria  and  staphylococcus  toxins  was  absent,  as  a  rule, 
and,  in  experiements  with  turpentine,  completely  eliminated 
the  edema  reaction,  but  retained,  as  a  rule,  the  necrotic 
affections  of  the  skin.  In  addition,  it  was  demonstrated 
that  sleep  inhibits  the  effect  of  leucotoxin  and  hyaluronid- 
ase  which,  as  is  known,  increase  the  tissue  permeability. 

In  the  next  series  of  experiments,  the  effect  of 
medicinal  sleep  on  various  forms  of  allergic  reactions  was 
studied.  The  rabbits  were  sensitized  with  horse  serum  which 
was  subsequently  (after  12  to  14  days)  repeatedly  introduced 
intravenously,  or  in  the  cavity  of  the  knee  Joint.  Under 
these  circumstances  the  control  animals  showed  a  markedly 
pronounced  allergic  reaction  (edemic  infiltration),  or  there 
was  a  corresponding  allergic  arthritis  with  marked  enlarge¬ 
ment  of  the  Joints.  In  contrast,  sleeping  rabbits  showed 
only  a  mild  cutaneous  allergic  reaction  as  a  rule,  and  aller¬ 
gic  arthritis  was  completely  absent.  Finally,  the  same 
series  of  experiments  revealed  that  sleep  completely  pre¬ 
vents  the  development  In  rabbits  of  a  cutaneous -hemmorrhagic 
Shwartzman  reaction  which  was  markedly  pronounced  In  control 
animals. 

In  the  third  series  of  experiments,  the  effect  of 
medicinal  sleep  on  the  development  of  local  infectious  pro¬ 
cesses  was  studied.  With  this  in  view,  an  intradermal  and 
intra-articular  infection  of  sleeping  and  control  rabbits 
with  virulent  staphylococci  was  carried  out.  The  result  was 
that  sleep  completely  prevented  the  development  of  an  In¬ 
fectious-staphylococcus  process  in  the  skin  as  well  as  in 
the  Joints,  while  the  control  animal  showed  markedly  pro¬ 
nounced  intracutaneous  foci  and  gonitis.  The  observations 
showed,  however,  that  sleep  only  prevented  the  inflammatory 
reaction  of  the  organism  to  the  causative  agent,  but  did 
not  affect  the  viability  of  the  latter  (A.  M.  Ana'yev,  I. 

Ya.  Uchitel'). 

Still  more  clearly  these  phenomena  were  revealed  in 
experiments  with  smallpox  vaccine  in  rabbits  and  monkeys. 
Intradermal  vaccination  of  sleeping  rabbits  and  monkeys  with 
smallpox  detritus  during  a  72-hour  sleep  caused  no  reaction 
in  contradistinction  to  control  animals,  but  after  awakening, 
the  experimental  animals  developed  a  smallpox  vaccination 
lesion.  In  other  words,  here  also  the  medicinal  sleep  pre¬ 
vented  the  Inflammatory  reaction  of  the  organism,  but  had 
no  effect  on  the  viability  of  the  causative  agent. 

Thus,  local  inflammatory  processes  of  toxic,  allergic, 
and  infectious  origin,  produced  in  the  skin  or  in  the  Joint 
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cavity,  are  completely  eliminated  or  considerably  reduced 
under  the  effect  of  medicinal  sleep.  Sleep  does  not  merely 
prevent  the  destructive  necrotic  affections  of  tissues  or¬ 
iginating  from  chemical  agents,  such  as  turpentine,  for  ex¬ 
ample,  At  the  same  time,  the  medicinal  sleep  in  no  way  af¬ 
fects  the  vitality  of  the  micro-organisms,  despite  the  com¬ 
plete  prevention  of  inflammatory  processes  which  are  regular¬ 
ly  induced  under  similar  condition  when  animals  are  infected 
in  their  waking  state.  All  this,  taken  as  a  whole,  confirms 
the  fact  that  medicinal  sleep  obviously  diminishes  the  re¬ 
active  property  of  the  tissue  of  the  organism,  a  definite 
level  of  which  is  essential  to  instigate  an  inflammatory 
process.  We  can  state  at  this  point  that  in  this  case  we 
obviously  deal  with  a  diminution  of  the  reactive  property 
of  the  connective  tissue. 

We  shall  now  turn  to  the  results  of  other  series  of 

experiments.  ^ 

As  demonstrated  by  the  observations  of  I.  Ya.  Uchitel  , 
medicinal  sleep,  despite  all  that  has  been  stated  about  its 
prophylactic  effect  in  local  inflammatory  processes,  as  a 
rule  not  only  fails  to  prevent  but,  rather  accelerates  end 
aggravates  the  processes  of  generalized  infection  or  intoxi¬ 
cation  in  sleeping  animals,  Thus,  intradermal  infection  of 
sleeping  rabbits  with  a  small  dose  (0.1  ml)  of  virulent 
pneumococcus  culture  causes  in  them  a  fatal  sepsis  having  a 
more  rapid  course  than  in  controls.  The  same  phenomenon  is 
observed  upon  infecting  rabbits  with  spores  of  the  toxigenic 
culture  of  tetanus  bacillus  (intramuscular  administration 
of  spores  in  a  calcium  chloride  solution) . 

It  was  further  elicited  that  intravenous  infection 
of  sleeping  rabbits  with  the  smallpox  vaccine  virus  differed 
from  the  experiments  of  intradermal  infection  with  the  same 
virus,  in  that  intravenous  infection  frequently  caused  a 
specific  encephalitis  in  the  rabbits  with  a  fatal  exit, 
while  the  control  rabbits  tolerate  without  ill  effects  the 
intravenous  infection  with  the  same  virus  in  similar  doses. 

Only  experiments  with  the  virus  of  fixed  rabies  oc¬ 
cupied  a  particular  place  in  the  described  series  of  observa¬ 
tions.  I.  Ya.  Uchitel'  demonstrated  that  in  suboccipital 
administration  to  sleeping  rabbits  of  1  Dim  virus  of  fixed 
rabies  almost  50  percent  of  the  animals  survived  while  the 
majority  of  the  waking  rabbits,  under  the  same  conditions  of 
infection,  perished  of  rabies.  '  ,  _ 

Thus,  medicinal  sleep  prevents  the  development  oi 
Inflammatory  processes  and  at  the  same  time,  as  a  rule*  aS" 
gravates  the  development  and  outcome  of  generalized  infect¬ 
ions  and  intoxications  with  a  definite  reduction  of  the  re¬ 
active  properties  of  the  organism.  At  some  time  In  the  past 
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we  attempted  to  explain  this  seeming  paradox  by  the  fact 
that  during  sleep  the  external  and  proprloreception  was  ex¬ 
cluded,  but  the  Intero-reception  remained  intact.  Therefore, 
the  medicinal  sleep  prevents  cutaneous  and  intra-artlcular 
Infectious  processes,  but  has  no  preventive  effect  when  the 
virulent  causative  agent  enters  the  internal  tissues  of  the 
organism.  However,  this  explanation,  at  best,  was  only  half 
true.  . 

We  now  tufrn  to  the  latest  data  which  led  us  to  the 
most  reliable  path  of  understanding  the  mechanisms  of  the 
described  phenomena  connected  with  the  effect  of  medicinal 
sleep* 

We  already  knew  from  previous  observations  by  I.  Ya. 
Uchitel’  (1954)  that  a  bilateral  perirenal  novocaine  block¬ 
ade  definitely  reduces  allergic  reactions  in  rabbits  sensit¬ 
ized  with  horse  serum,  if  effected  within  six  hours  follow¬ 
ing  the  intr a -dermal  administration  of  the  determining  dose 
of  the  same  serum.  Under  these  circumstances,  the  area  of 
allergic  affections  of  the  skin  diminishes  two  to  two-and- 
a-half  times,  as  compared  to  the  control.  In  subsequent 
observations  by  I.  Ya.  Uchitel',  however,  it  became  clear 
that  the  Artus  allergic  phenomenon,  as  well  as  the  Shwartz- 
man  hetero-allergic  reaction,  do  not  develop  in  sensitized 
rabbits  under  conditions  of  artificial  hypothermia  with 
the  temperature  reduced  to  26-28  for  24  hours.  In  other 
words.  It  was  demonstrated  that  in  allergic  processes  the 
novocaine  blockade  and  hypothermia  produce  in  rabbits  the 
same  preventive  effect  as  does  medicinal  sleep. 

As  mentioned  previously,  we  had  no  doubts  from  the 
very  start  of  the  experiments  that  the  anti -inflammation 
effect  of  medicinal  sleep  must  be  connected  with  reduced 
reactivity  of  the  organism  —  to  be  more  precise,  with  re¬ 
duced  reactivity  of  the  connective  tissues  of  the  narcot¬ 
ized  animals.  It  is  perfectly  obvious  also  that  the  cause 
of  the  elucidated  anti-inflammation  effect  of  novocaine 
blockage  and  hypothermia  must  be  timed  with  an  analagous 
reduction  of  reactivity. 

It  is  well  known  at  the  same  time  that  cortisone, 
the  cortlcoid  of  the  adrenal  cortex,  possesses  anti-inflam¬ 
mation  properties.  On  the  other  hand,  the  Selye  concept¬ 
ion  of  stress  specifies  an  increase  of  cortlcoid  production 
by  the  adrenal  cortex  under  most  diverse  influences  on  the 
organism. 

When  we  compare  all  these  data,  the  question  natur¬ 
ally  arises,  whether  we  are  dealing  in  our  experiments  with 
a  particular  Instance  of  anti-inflammation  effects  described 
by  Selye  in  his  concept  of  stress. 

In  the  described  states,  the  impoverishment  of  the 
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adrenal  cortex  cells  Ih  lipoids  is  particularly  characterist¬ 
ic.  Therefore,  we  set  ourselves  the  task  of  morphological 
study  of  the  adrenal  cortex  in  medicinal  sleep  and  in  hypo¬ 
thermia.  This  task  was  successfully  solved  in  the  investi¬ 
gations  of  I.  Ya.  Uchitel'  (the  experimental  part)  and  L.  D. 
Krymskiy  (the  Morphological  part).  In  these  studies  the 
factual  impoverishment  of  the  adrenal  cells  in  lipoids  in 
medicinal  sleep,  as  well  as  in  hypothermia,  was  clearly  es¬ 
tablished. 

These  cytomorphologlcal  and  cytochemical  findings 
elicited  the  fact  that,  in  medicinal  sleep  as  well  as  in 
hypothermia,  an  increased  secretion  of  cortisone  by  the  ad¬ 
renal  cells  taxes  place  in  the  animals  —  a  factor  which  re¬ 
duces  the  reactive  potential  of  the  connective  tissue  and 
produces  an  anti-inflammation  effect  of  various  intensities. 

This  point  of  view  can  reliably  explain  the  above 
facts  of  aggravation  of  certain  infectious  processes  in 
medicinal  sleep.  These  observations  were  also  made  by  I. 

Ya.  Uchitel ',  particularly  in  her  experiments  with  intra- 
dermal  infection  of  sleeping  rabbits,  with  a  virulent  pneumo¬ 
coccus  culture  and  in  intravenous  administration  of  the  small 
pox  vaccine  virus.  In  both  experiments  the  aggravating 
cause  was  obviously  pathogenic ally  connected  with  the  reduct¬ 
ion  of  the  defense-inflammation  reactivity  of  the  connective 
tissue  elements:  in  the  first  experiment,  in  the  skin;  in 
the  second,  in  the  capillary -vascular  system  of  the  brain. 

As  a  result,  we  observe  in  the  first  experiment  a  rapid  de¬ 
velopment  of  pneumococcus  sepsis,  and  in  the  second,  a  not 
infrequent  formation  of  a  specific  encephalitis.  One  can 
assume  that  the  occasionally  observed  postvaccination  en¬ 
cephalitis  has  analogous  etiology  and  pathogenesis,  i,  e., 
develops  against  the  background  of  a  hormonally  reduced 
defense-inflammation  potential. 

There  Is  also  no  contradiction  to  the  described  in¬ 
terpretation  in  the  defense  effect  of  medicinal  sleep  in 
experimental  rabies.  This  infectious  process  develops  In 
the  cerebral  cells  and,  under  conditions  of  medicinal 
sleep,  their  reactivity  is  undoubtedly  reduced,  since  a 
diffused  cerebral  inhibition  is  present.  But  the  protective 
effect  of  sleep  Is  realized  only  upon  the  use  of  minimal  in¬ 
fectious  virus  doses,  and  not  even  in  all  animals.  The  ab¬ 
sence  of  the  defense  effect  of  medicinal  sleep  In  tetanus 
intoxication  can  be  explained  either  by  the  particular 
strength  of  the  tetanus  stimulator  of  the  nervous  apparat¬ 
us  or  by  the  timing  of  the  action  of  the  latter  on  the  ner¬ 
vous  apparatus  which  retains  its  reactivity  level  during 
medicinal  sleep. 
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The  anti-inflammation  effect  of  medicinal  sleep  and 
hypothermia  can  be  regarded  as  a  particular  instance  of  ex¬ 
perimental  elicitation  of  the  above  general  rules,  and,  in 
summary,  we  are  justified  in  confirming  the  Selye  thesis  on 
the  neurohumoral  regulation  of  inflammatory  processes  which 
are  realized  In  the  organism  via  the  hypothalamo-hypophyseal- 
adrenocorticai  system.  The  activation  of  the  latter,  being 
accompanied  by  an  increased  secretion  of  Inflammatory  or 
anti-inflammatory  biofactors  of  the  adrenal  cortex,  may  en¬ 
hance  or,  inversely,  reduce  the  Inflammation  process. 

The  precise  mechanism  of  the  anti-inflammation  ef¬ 
fect  of  medicinal  sleep  and  hypothermia  may  be  detailed  as 
follows.  According  to  the  data  by  Selye  (195^-) >  pharmaco¬ 
logical  substances,  particularly  the  soporific  urethane  used 
in  our  experiments,  as  well  as  cold,  are  in  themselves  stres¬ 
sors  causing  the  activation  of  the  hypophyseal -adrenocorti¬ 
cal  system.  In  addition,  in  medicinal  sleep,  the  possibil¬ 
ity  of  activation  of  the  hypothalamic  centers  resulting  from 
the  inhibited  state  of  the  cerebral  cortex  must  be  evaluated. 

In  conclusion  we  shall  note  that  it  is  also  quite 
possible  that  the  so-called  novocaine  blockade  is  essenti¬ 
ally  a  sui  generis  stressor  which  exerts  a  beneficial  ef¬ 
fect  on  homeostasis  via  the  same  hypothalamo-hypophyseal- 
adrenocortical  system,  which  obviously  represents  a  univer¬ 
sal  regulator  of  the  internal  medium  of  the  organism  — 
either  by  itself  or  under  the  control  of  the  cerebral  cortex. 
The  basis  for  such  interpretation  of  the  novocaine  blockade 
mechanism  may  be  the  fact  that  under  experimental  conditions 
the  bilateral  perirenal  blockade  may  prevent  in  rabbits  an 
allergic  inflammation.  However,  this  problem  required 
special  studies  within  the  frame  of  investigation  of  the 
effect  of  novocaine  blockade  on  the  hypophyseal-adrenocorti¬ 
cal  system  under  the  control  of  the  morphological  and  bio¬ 
chemical  tests  available  for  this  purpose. 

Conclusion 

The  Selye  concept  of  stress  and  of  hypothalamo-hypo- 
physeal-adrenocortical  regulation  of  general  and  local 
defense -adaptation  mechanisms  deserves,  in  our  opinion, 
close  attention.  Based  on  the  principle  of  neurohumoral 
regulation,  the  Selye  concept  outlines,  in  particular,  the 
path  for  concrete  solution  of  the  complex  problem  of  regulat¬ 
ory  bonds  and  the  interaction  of  the  central  nervous  system 
and  "the  connective  tissue  periphery"  of  the  organism  (in¬ 
cluding  its  free  cells)  which,  as  Is  known,  plays  a  prominent 
role  in  the  pathogenesis  of  infection  and  immunogene sis.  We 
believe  that  this  area  of  neurohumoral  coordinations  offers 
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the  solution  to  the  problem  of  physiological  regulation  of 
Infectious  processes  concerning  the  whole  organism.  The  ex¬ 
amples  cited  in  this  review  in  regard  to  the  clarification 
of  our  stated  positions  of  the  nature  of  the  anti-inflammat¬ 
ion  effect  of  medicinal  sleep  are,  in  our  opinion,  suffic¬ 
iently  convincing  illustrations. 

As  pointed  out  by  Academician  I.  Khorvat  (Czechoslov¬ 
akia,  1955),  neither  purely  humoral,  nor  purely  neural  con¬ 
cepts  can  interpret  all  processes  observed  in  the  organism. 
"In  physiological  processes,"  says  the  author,  "the  incret- 
ory  system  interacts  with  the  neural  system  (in  all  cases) 
so  lndivisibly  and  intimately  that  they  comprise  a  continu¬ 
ous,  unified  and  integrated  neurohumoral  system." 
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